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A Compa.r:.son of Us:.ng Individualized Ins truction and Conventional
Lecture Technlques in the lecture Sect:.on of Electric, Circuits 5LC-125

N
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\ Y e
.
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Abstract - The purpose of this’ research study was to compare

Margaret R. Taber
Cuyahoga Comupity College

. indlv:z.duala.zed mstruct:.on and convent:.onal lecture techn:.ques in the
W
/lecture section of Electric’ Cmurts sho-125, AElectr:.c Circuits .
540-125 is s course with no prerequisites taken in the first quarter

of the two-year program in Electrical-Electronic Engineesing

\
\ Technolog'y at Cuyahoga Cormum.tv College. I.ndividua.lized‘ instruction

us:mg a modified PSI format has been used in one day sect:Lon e?ch
|
quarter since the Fall of 1972. Individualized instruction and

. conventional lecture techmques\ ere compared in the 5ollowing five
areass . percentage of ‘students who passed, peréentage of ,marginel
students who passed, mean final e ination grades, i‘requency'of N

grades in-'5h0-125 and i‘requenc}r of griades in the second circuits
course, Electr:.c CJ.rcu:Lts SL0-126, I was found that the percentage

of students who passed the individualized 1nstrucx;10n sections was
significantly h:Lgher than the conventional lecture sect:Lon.‘ There was
no s:Lgm.i‘:Lcant dn_fference in the percentage ef marginal studeu’és" who
passed these sections. The final examinagion resulis of all the
individualized instruction sections were significantly higher than

the conventional lecture control group. The frequency of grades -

N X
© received in 540-125 were independent of the method of instruction -

used, During the Winter 197l quarter it was \found that the grades
réc,eived in the next sequential circuits course, 5L0-126, were

independent of the method of instruction used*‘::'gn 5L0-125,

*
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I, THE TITLF

‘-\\

A)Compun.,ori‘ of Us:mb Indlv:Ldua]:Lzed Instructlon a.nd Conventional -

\Iecture Techn:.quea in_the lecture Section of Electric ‘Circuits 540-195,
° . . ~ . - ; T \

II, THE STATFMENT OF THE PROBIEM

v .
Does individua:_L;lzed instruction in the lecture section c}f Electric

. N 53 .
Circuits 5p0-125 aid students in successfully completing Electric
Circuits 5h0~125? Do énhigher percentage of students pasé the !

h
N Electrn.c Cn.rcults 540—125 ¢ourse in whlclg,n.no:wlduahzed n.notructlon

-*

* was used? Do a h:.gher percentage of marginal students. pass z.lectrlc !
Circuits 51;0-125 in which ind:.vidualh.zed instruction vas used? Is |
there a s1gm_flcant difference in the mean Electric Circuits 5ho-125 4
final exam grade of the students who had ir}divﬁ.du ized instruction | .
 and the meagyrFElectric Circuits 540-125 finil exam gade of the .studerits{
who vere taurrht I;y conventiona{l 1ecture techniques? Is there a .
s:LgnJ.i‘J.cant d:..fference in the grades obtained in. Electric Circuits K
5ho-125 by the studénts who hed individualized :mst%xcthn and those
who ’:{ex‘e ta;ght? by the .conventional lecture techniques? Is there
% a si_gzﬁi:icant di_'f‘fer}ance in the grades obtained in Electric Circuits
540-126 ‘by the students who.had individualized ih_s"cruction and thoi;
who were taﬁght \by the conventional lecture techniques in 'Electric o ‘

Circuits 540-1252

e ’ / - /‘\\

II1, | THE HYPOTHESIS *

1. There lS a }n.gher percentage oi‘ students/who pass the Electrlc

C-:chhlté 5h0-125 course in which .Lnd::.vmduallzed instruction was

. used than the Electric Circuits 5L0-125 course in which conventlonal
a lecture techniques were used, ‘ .
¢ (1
[age | -
N . ¢
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Ve
2, There is a higher percentage of narg:mal students who pass the
P Electrlc Cmrcu:.ts 51;0-]25 course in which 1nd:.v:LduaZL'Lzed /Q ) .
instmctlon was -used than the Electric Circuits 540-125 course 4in

which conventlonal Jdecture techniques were used,

- 3+ There is _a,signii‘icant difference in‘the mean Electric Circuits

 540-125 fi;xa’; exam grade of the students who had individualized P
instrugtion and the mean’ Ele;\tric. C:i_rcuitt ‘.5.1;0-125 final exam °
o« grade of the ’s'tudents'uho had c'onventiotx&l instruction, \
4, ‘There is a significant difference in the ﬁ'equency of grades e \\'-
obtaa.ned in BElectriec Circuits 540-125 by the s’c,&ﬂents who had
mdlndual:,zed instruction and those who were taught by the
conventional lecture techp,:.ques.' - -
5. Tﬁez;e is no s:fgni'ficant dii:fe}ence :tn the fre;‘;t.zency éf grades * ’
) obtained in Electric Circuits 540~126 by the stude /ts.s_t-l.ho had T
C individualized instruction and those who were taught.by the con-
" ventional lecture 'techﬁiques in Electric Circuits 540-125, . K /
IV, BACKGROUND' AND SIGNIFICANCE OF THE STUDY
. Many schools are us‘ing Same foyms of individualized “instructiom,
such as Personalized or Proctorial System of In-struction - Keller
Plan. (PSI), Self-FPaced Instruction (SPI), Individually Prescr:.bed o
‘ Instruct:t.on (IPI), Audio-Tutorial (A-T) s Audio-Visual Tutonal (AVT), ‘ '
' Contract Grading, Programmed Instructs. on (P1), Iea.rm.ng Mach...nes, ;. X

. Computerghued Instruction (CAI) and ovhers. .
Most authors agree that indiv,idualized ix’xstruction As ‘better
)
than the conventional ‘or traditional instruction becaise most

individualized instruction programs follow-the fundzmental -lc,a.arning_ﬁﬁa— ]




principles as given "Dy Durney phich he adapted from Erickson and
Gagne, (1, pp. L06 & LOT):

"), The learner must be active,

2. Feedback and a second try are essential,

3. The learner must know the learning objectives,

‘e - The learner must te committed and he must be motivated

to learn,

5. Each person 1earns at a dJ_ffcrent rate and in his own way." .

6. Types of learning most important for engineering:
Jéarning concepts, lea.rmng to apply principles and how to
solve problems,
. 7. To use concepts and apply principles to solve problems and
. practice solving problemd,
8.- The lea.rnlnb experiences should be organ:.zed in a }Yearning
1 hierarchy depending upon prerequisite skills reoun.rcd.

°

Fred Keller, founder of the Keller Flan currently khoewn as .PSI,
reports that the tyve "indiwvicualized instruction_he)égad worked so
well in the General Psychology classes.at Arizona State that an f

-upside down grade distribution was received, (2) The figures shown

in Table 1 are estimated from the bar graphs given in the paper (2, p%S): e

Table 1
- The Percent Relative Frequency of Gra&es Received/ in Y
General Psychology at Ariuona State University

S : 7 - Total- of

;'Year A B C D' E Inc W, E Inc&WV
967 W W 0 1.3 20 18 °
1968 W7 1 b 1 9 7 13 ° 29

(208 students) . \

He did not discus‘s attrition rate only to say .that vhen he discgmraged
the use of the ::anompiete and increased the number of testing hours
ithe numbers of incompletes and fz;ilures (category E_) decreased, see
1968 ddta compared with 1967 data. Ho\wever‘ examina’;,ion of the data

79
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. ) . h: .
given does indicate that the actual attrition rajbé both semesters
wds high. Another set of data given in the paper campares a PSI

course in Psychology at Queens College, il Y., (N 25) with the

~ _achievement of L6 students in the same course taught by a very good.

instructor the comventional way, The figures Shown in Table 2 are

. estimated from the bar graphs give\n ir tne paper. (2, p. 25)
Table 2 - --

Percent Relative Freqﬁency of Grades Réceived
in Psycholctg[ at Queens College
R

PV -

Grades ] PSI" " Conventional 3 .
. Course Course \
. A 56 , 21 T
B 28 ‘35 ‘
C . i 33 .
, D L 11 "
F ’ 8 0

~

Fred Keller's area,of instruction is in psychology, which is

4 . -
:' cqpsid%ra‘&ly‘differen’; fron engineering. Ho&gver' others have used
PST. in‘ the lecture sections of Physics‘ :;md various engineering courses
‘with good resultsty At Michigan State foiwlrersity' a PSI sectior and
-a‘ control section Was run in Physics 292. (3) This course is the
'~s*ec6nd course :m a f%.ye-quarte\x' segucnce fez: students who are first
quarter sophomores majoring in phy,si;:s, mathematics or other sciences.

Austin and Gilbert compé.red grades on the final exam and gradeé on a

retest taken about two months agter t':!“.e completion of the cburse.,

" They found that the students in the PSI section did 10 to 159 better
. ° 4 ,

on a common final exam than those in the c;pntr.ol section. On the

retest the PSI section did 15 to 204 '?etter. They did not record!

the grades given in both sections or a mean grade point avelage of

¥

10
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A

, - : : \
-the sections, however they did’ correct the finel exam and retake

%

N
¢ - . - ..

. \ test scores for overall.grade ppint average. ' They found that the
———-Jower al;il:‘.-ty students benci‘it':ed more from the PSI format, The

only_discussion of attrition rates was that 2 out of 28 actually

e

$ . ' droppéd the PSI section which was essentially the same as the L out

of 58 in the control sectior, : )

~

\  * “In-General Physics Ph $01 - 203 at Portla;ld State University
Philippas ,and Sommerfeldt found somewhat different result‘s‘," (L)
General P}V:;ics is a three~ternm ﬁ;)ncalc;,u‘lus course for app]iec} ’
science, physical science and pi'eprofgss'a:.ongl students. .There were
99 students in the‘Kel_ler'Pia\n séction and 100 students in the '.
co}1troi section. The Keller Plan was used only in ‘the locture-
séct:ﬁons, not in th\? la%ora‘f,ory. Table 3"s'lhows \‘bhe graci;
. distribution obtained for both seetions. (l, p. 1302)
¥ v * « Table 3 : ‘

Distribution of Passing Grades (P), Withdrawals (W), and
Incompletes (I) for ‘the Keller and Control Groups

. ‘ ! ~ . <. f )
, . Fall . Winter Spring
\ — - Ph 201 Fh 202 Fh 203
j Grade , Keller Control Keller Control ‘Keller Control
y . N
P la. [ 50 - 62
. I 16 3., 0
_ : voOW k2 23 \+ 15 12
: Total 99 100 \ 69 © 7k
. \ . *
’ o \ !
- ‘ \,“\
} 1 '\\
- ‘ ” \

.




-tlre control group, vidch /they .,ay is normal for General P}vslcs. : 4 :

D - - - -
- . ¢ L . ., Lo - } ~_ X ., [

- . . .. . - ,- . 6 .y R

On graded exmmnatlom i‘or all" three term.. they found no 6lgnu.f1cant Leow
, . * 2 . —31
dii'i‘erence between the peri‘or—na.nce of the Keller and control grouos. . ne

- — . .

However as shown in the table tl*ey *had- about 25¢ attrition rate frm

But, the rumber in ‘the, heller Group who did not pass x:asv\(xbeut 6025. o p l:"
Ten of the 1ncompletes dld eventually conplete the course, this still

c P

leaves a. 50% autritlon rate, Iloxéever the_students who comoleted ‘the e

-
~

'expermental pro;;rm liked it. ‘vllnet,' percent °a:Ld the)\ prei‘erred T .;' |

. . -

the Keller Plan over lectures for General Physms, tha.. thgy le(a.rned o

more bub, had to. work harder than the le.cture or control sectn.on, L T

B

~

At the Um.vers:Lty of Lexas ;\t Austi:r four englncqrm,_, courees

were taught using P I -and thesé results were compared with results of

the.same course taught previously ty th e sane instructor uc:mg the -

same text book by conventional. ,.ethods. (5) The i‘our sourses veres ’_ WY
' ’ . ’.: «*

Nuclear’ Reactor Theory I - under Nuclear nngmeermg ' Lo
A senior level elec.tne course taught over a fourteen .- .
. “week term.s N 21 ‘o T
r LIS (A
Kinematics and Dynamics oi‘ Machinery - under Hecham.cal > '
' . Engmeer:.ng A junior level required course taught over * B .
a six veek summer ternme N~ 12. ' ~ :

D:.g;:.tal Sjatens Englm’e“:.ng I under Electr:.cal Ergineering o
A junior level réquired course taught over a fourteen e ..
veek terms N L0

&

’

'
- °

Applied Stat:.st:.c - under Cperations Research , ' Ve )
A graduate level course taurrht over a fourteen week term. C

Ay S . ‘

A comparlson of grade d:.str:.blftlon obtaa.ned in the ourses i‘or )

.

both the PSI sect:.ons and the convent:.oual sectlons 1s showﬁ :Ln -
Table L. The fipures aré estimated from the bar gi-aphs g:wen “in’ . -
3 ’ : A

the paper. /{5, p. 27) There _were some J.ncono:.stejlc:.es in t‘rj\ R

M )




. li .: . ) " - . - 7
. data for NMuclear Engineering, °
1, .

(. . ‘ .

Table L
. A . Percent Relative Frequency of Grades Receivod '
/ ’ l . RN in Four Engineering Courses . g
S - 5 = ;
s ' ' ) ; Nuc'lear Hecham.cal Electr:.ca‘l. Operations” .-  *
o Grades ‘ | Engmeer:.ng Engineering Engineering Research ' .
/ N . Tl “82 lesg = 89 Q
: " Control 20 . 25 50
Control 27 Lo 31 2 .
. N Co
. ¢ BI Y6 9 2 - ™ 0 -
+ Control .33 , 20 k1O Y
p BI o ¢ Xy 0 o -
Control 6 3, 10 T
” -Bpst 4 0 0 0
Control 6 0 0 Oz
- PSI \ 5 9 ; 10. 8«; & ‘zg,/“',
Control Ak 17 R 77

Many t:unes when scmet‘ung new is tried 1n a,,,,ceurse the MHawthorne

ei‘fect" is observed. So when the PSI system 1s “used repeated.’ly in

a course, the mean gradé point - average nay return to what it’ was

¥

when the course vas taught by conventlona‘l. metnods. Hovever at the

course in D:Lg:.tal Systems

>,

N
,Umve“sa{ty of ‘Texas at~fustin the

wr

Eng:meermg I has been taughi:ﬂs:mg PSI for i‘our consecutl‘ve f

T~

semes’oers and one summer session wﬁjﬁood\resul’cs. (6) The fifth

Qz «f "v‘» S
time the PSI'vers:.on of the course was offéréd, a comp
' o of the"PSI.so ion with a concur*-ent lecture secti on was nade. Both

> sect\yons covered the same mate’rlal use

) J - the same text and ran the




//
! /

/  same lab pro,ject. The cofiventional lecture section used the same ‘ k,\

. / NG ‘ . e S ' 8 -
A common final »

( ‘ ‘ study guides that were erepa.red for the PSI -section.

exam was given fo both sectJ.ons, the results are gn.ven in Table 'S,

(6: Pe. hllS)

Table 5 S /
N . / Comparison of Iecture and PSI Groups

. Number of Students
e Finalr Exam: - -
range -of scores
_mean score
standard deviation
coeff, of variation
' Mean GPA of Previoud Courses

-lecture

A

29-85
62,1
16,8
27,13
2.96

i ! .
7 .
/ \ . . . X
} . S

PST
63

L7-9k
s ' 7107

- 10,7
14,93
, ‘ . - 2,81
‘ Reported Hours/Week Spent on Course - 6.7 8.1
{ i . . * ’ ‘ 4

" Roth ‘reported that {he first time the PSI cours'e'was taught a sinila.r

s |

‘conparJ.son was made of final exam perforna.nce between both sections ,
L with the PSI students achieving a mean score about 10 polnts higher /
than the conventional .lecture, students, Thcrei'ore he concluded that
the relative effectiveness of the PSI course was about the same the |
fifth time 25 it was the, \flI‘St time, . i . _
. . ,
g The students in t Digital Systems Engineering I course viere

Q -
Junior and senjor eledtrical engineering students with relatively

. hi'gh GPA as shown in Table 5, The percentage of students who

dropped the course was .relatively low -as shown ir Table 6 along w:.th

- a comparison of um.ts completed in one semester when the PST course \
) L

(6, p. uB) " R

was offered the second and fifth time,




Table 6

\ Comparison of Units Completed in S
x\ . Digital Systems Engineering I ’
| 7' 2
| l .- ' 4 . ) oA,
-- Units . Percentage of Students T '
completed . d time | - 5th time
20 13 . % -
19 ‘ 8 ’ AL
18 2 ' 2- . o
7 \ Tooon % 6t
dropped course 10 - . 5-
‘ : ¥not including drops’
Y R

Lt quahoga Comum.ty College students enro]led in the beg ./
course in the Electrical-Electrom.c Englneer:,ng 'f‘ech’ncggy program, \
Electrlc Ga.rcu:.ts Sh0-12§, have always comprised a very heterogeneous

group. One of the maqor contributing factors to thls is that this ‘
_ course has no stated prerequisites, Some of the\ students have prior
exposure %o the principles of e:[.ectz:icity through high scnool courses,
military service training, coninercial ifistitutes or coorreSpondence '
courses, Some of the students have strcng high schcol science and
- math backgrounds. Some of the students have no high school science
bmkérbund and only shop math, "Some students test out at a fourth
or fifth grade reading ability rate. Another contributing factor

" that makes this course difficult to handle is that there are usually

e

§8 Studelts in one lecture section, |

i

I

Some fom oi‘ individualized instruction seemed to be the- only/

.7
way to ac\i\grmnodate the diverse backgrounds of the studen’oo- entering

~

this beginning course., With instructional materizls in modular fornm,

the students can proceed at their own pace in the satisfaction of

-
1o




. \\

'y the objectives of the particular module. Additional work Such as o

(- arithmetic or*equations can be prowvided to make up for cgeficiencies,
N . ) ! . v
Also enrichnent materials can be provided for the student with

~previous expem.ence. _Since many students have reading difficulties,

it was deci:ded/to use audio tapes in addition to the gmritten study
puden. - p
- j ‘ | The mter Eok the mtlat:we to prepare 1nstructlonal
- materials for 51;0-125 op her own t:l.me dur:mg the Pummer’ of 1972 and
the 1972-73 schgol year. The SChOOl-lS- supportlng develgpment of . / .
| } ‘ Mtfuctioia_al naterial for the second quarter course, 5&0-7126 during
" the 19'(3-’[h sch_ool yeap, | . : . , \ ~
- N ‘ Lt ' T~ )

The :i.nd:.viduahzed in;rbructlon materlal is based'on a modified o

[

PSI or Keller Plan, see. definition of terms sect:.on. The
indinduah...ed instruction is currently only being tr1ed0 in the lecture
portion ol the courses. The laboratory section of each course, wh:fch
is two hours per week, is run the convéntional way, Iéboratory

reports are required, the mumber of reports is detemj.vjned by the [ ’
instructor, ; A / . ¢
Co

N The developed instructional materials have hee / used by the

13

writer in one lecture sect:.on of 5140-125 each quar gr of the 1972-73

)

school year. During the 19737 school year the ipdividualized
instruction material is being tried in one lectur/ section in both
540-125 and 126 Electric Circuits. The writer is using the materidi =~

4 /

in the 126‘course, and another instructor is using the material

R 7>




in 'thc 125 course. It is thg objective of this' study to determine -‘
if the systen of 1nd1v1dualized instmction currently ben.ng* ied

decreases the student attr:Lt:Lon rate and provides’ the student vith .

at Jeast the same background for 5k0-126 as does the 51;0-125 course |
tangNy the conventional method. The results of th:.s study mll - *
determ:me the dlrect:Lon of the i‘utu.re work,in the Electr;.c C:chu:.ts |
5110-125 /-126 and -127 courses. The results will provide :mfornatl‘on

X, N to ywer such questions as is the current systen of indlndua.hzed

instructlon fulfilling the _objectives, should the current system |
. be modified or is the convent:.%nal lecturc nethod still the best? \ L ‘
Somé* ins:.ght to the answers to the follown.ng o questions may be . - |
gained by exam:mlng the results. Should individualized 1nstruct10n o

be developcd i‘or the laboratory sections? Should the Electric |

Gircuits 5&0-127 course be taught by 1nd1v1duah.zed instriction J T

metHods similar to those used in 51;0-125 and 126?

v
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' V, DEFINITION OF TERMS

;oo E ‘12\,

The following terms are used /epeatedly in this paper. They

riay be unique to Cuyahoga Community College, so they are defined as s

- follows~ , e ’ . &

Electric Circuits 5110-125 A three quarter credit hour course, with

iwo hours lecture and two hours laboratory per week offered\at
Cwahoga&.cofmunit‘if College. There is no pferequisite required
for this coui‘se. The 1973- l Cuyal;oga Coxmnum.ty College\

Cdtalogue descr;.ptlon ’.LS as follows: "Dn'eot current circuit -

]

.,‘g;,;j' \\ T fundamentals m.th J.ernphasis on electron theory or current Tlow, }

. electrical quantn.tn.es and their units oi‘ measurenent, sources N

of EMF Om's law, electr.:.cal energf -and power- relatn.onshlps.
Senes, parallel and ser:.es-parallel circuits, voltage dividers,
Kirchhofi's lav:s,jThevemn'ls and Norton's theorems. Practical*
labora‘tt:ory‘experience- in thé construction of working circuits .
‘ a.ndtthe evaluation of their peri‘or-nance. " Thie course is
requlred in the Electr:.ca.l-r.leotromc Engineering Lechnology and
o Hechanical Engineering Technology two year Associate Degree
A Programs, It may be." taken by anyone in the college.

Electric Circuits 5h0-125: A three quarter credit hour course with

\ two hours lecture and two- hours laboratory per week offered

" at Guyahoga Conmunlty College. The only px:erequis:.te Lor. th:.s
course is Electric Circuits 540-125, The ':l973-7h Cuyahoga )
Community College Catalogue description is as f£ollows:
"Fundamentals of alternating current circuits with emphasis’ on

capacitance; inductance, sinusoidal voltage and current, reactance,

vectors and phasors, impedance. Practical laboratory experience

S

e

a
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and is an elect:.ve in the Mechanical Eng:.neer:.ﬁg Technology two
-

year Assoc:.ate Degree Progranms. It may’ be taken by -anyone in

the!college. as 1ong as they have' the prerca,uklte.

Grade Po{nt Average (GPA): A student's grade based\upon a i‘our-po:.nt

system

\
Marginal Student in 5!10—125 A student who has scored 2lq.0r less on
the i‘lrst three sectlons of a prerequn.s:x.te test giveh i \gctrlc

,c:u'cu:.ts 5L0-125 the first class sess:x.on1 The first
]
sect:.ons have ten questions each on the ’i‘o]lo:n.ng'
Lo basic arithmetic .
: basic Algebra . .
Z . ‘units of measurement . : N

e

.

A 7 py of this test will be provided if requested,

To Pass/Electric Gircuits Shu-125: Any student who receives a letter
’ 3 ¢ /

grade of A, B, C, or D'.in ﬁ).ectri'c/ Circuits '5‘140-125.' Othexr gradés.

, that are possible'to receive are:’ (

T , “dincomplete (1) ‘this must be re'noved by the fifth week of
the next quarter or-it becones an F. '.
s withdraw (W) ea.ther student may withdraw from a course
o or an instructer y Withdraw a student through the

eighth week of a quarter. _ _ ![

e L o il o,

. no grade (X) A.few no grades were given during the 1969-71

school yearss Thke X can n})\longer be uéed.

. faidire (F) ‘
\ y

« 5
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: }Cénventional ‘Lecture Method: Students are assigned to read certain
A i : o v oo
‘ material and to work varicus problems from jhe’ text book. The

instructor lectures on the reading.material and/or problens for .
. )

to 50 minute periods each week of the quarter. During the

quarter there are usually two or three one.hour tests and a

final cxam, The number of tests and hpmewc‘r'k problens required
. are determined by tle j.nstructor.J ' .o .

-

Individualized Iri:«struction: The _réqun’;red work for the quarter is
brt}:en dovm into units s also e2lled moduiqs or mi.‘nicours.es.
‘T'here'- are eight required units :Ln 540-125 and ten units in SLOS
léé. The instructional material is based on a nedified PSI or
Keller Pla;.n, bsee r'e:i‘eretlces 2and 7T for a despription of the

¥eller Plan, Audio tapes are available for all but tio 6f the

required units in the- 5!;0-125 course, but the 1 main source of

»

d:n.rectn.on through the ynit or m.m.course is the very thoroughly
written study guide, T\?f% .study guides are S0 camplete that llttle
use is made‘of the text book, It is called modif:.ed because \

-

lectures are still given on'eacfl unit, about 50 minutes per
? :

unit, and problem/help sessions.are held d\ug.ng other scheduled
<

¥

Jecture time// Testing occurs in the $40-125 course about .eve;'y
« .. g

two weeks, 1-ﬁ.t}i no tutors used for t°sting. Tests are gn.ven at -
_a rate_of once per Week in the 5L0-126 c. urse, with tutors giving
the ma.stc\,ry part and thé instructor giving the bonus part, The

lectures are still considered mptivational, because: if a student

canpletes the unit before the scheduled lecture he is excused

L 4




VI, L]IAITATIO S OF THE STUDY .

The i‘ollomng limitations may a.ffect the general-use of the

‘e . -

/ ¢ results oi‘ this stucxy.
| . (1) The number of prer,e/Quisite test and common final ‘exam results
for the conventic/)hal lecture sections may prevent a-

R L - e ; e — —— — —— -8

generalization of the findings,

-

(2; . The \findings mé/y only be ;mporta.nt to C{Lyahéga Ccrm'mity College‘
/ and may be %:{gmi'n.cant on]y to the Electrical-Electronic ‘
. g ' Eng:.neenng Technology Departnent of the College. -
(3_) There was/ no provisn.on made to hold constant\éhe var 1ab1e of
P .- instructors' therei‘ore some 1nstructors nay haye dlﬁ'erent,
"backg}rotmds,, teaching teclmic';ues and use dlii‘ferreixt’ grading . - :) ‘
e _Ws;'éms". IR - \

() Nq/provision was made to igclude motivational factors as a
/ .

Y [

/,éontrolle\\d variable,
P

/ . ‘ - .
(5)/ No provision was made to obtaih a typical control group.

. (6) With the exception of the prerequisite test no provision was
J& ' made %o a.ng]yze the data accorchng to hJ.gh school backoround, )
. / ' . previous math courses, prev-}ous electrom.;:s ey:per}ence, pzjenou.s'
) -, military service, mmber of credit hours carried or mmber of
. ¢ hours spen.t vro\z‘ldhg either full or‘_‘p‘ar:b-ti.me ‘on a job outside
| b ' of class, ' _ o ' !
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BASIC ASSUMPTIONS \

- The following basic as's‘umptions were made for this research
! !
project: o y

\

. (1) The comrentional lecture and individualized instruction sections i

were con31dered homogeneous.

-

(2) A1l the :.nstructors of Electric Circuits 51;0-125 and 51;0-126

o were equally co~npetent. y

{3) A1l the instructors of Electric Clrcuits 5ho-1¢5 and Sho-

used equivalent grading procedures,

N ¢Y) The'prerequiéite' test given in Electric Circuits 5h0~125 was a |

vahd predn. tor of success in Electrlc C:chuz_ts Sh0~l25.

'L'he final exan- results obtained in the conventlona.:. lecture

.}i

/

/

. €6)

section of I{Electrn’.c Circuits 540-125 held during the Spring

1972 quarter were representative-of a typical conventional
lecture class section.

Successful campletion of Electric Gircuits 540~125 meant a /
‘student should be able.'to oi}ccessfuilé' eomple'te Eiectric Gi/i‘cuits

. /

5h0‘1260 T L. N - / '
. ‘ . .

PROCEDURES F(R -COLLECTING D:‘;TA '

The follom.ng procedures were used to collect dava for thi
¢ ¢ / . ’{/
, ’ /

(1) To determ.ne the percentage‘ of students who passed the day

research projects’

sectlon{ of Electrlc Circuits Sh0-125 using the conventlonal

letture methoﬂ _ur the lecture section, computer grade print dut
- . .

gheets and instrugtor's grade books' for the school years 1970-71,

1971-72 and the Fall 1972 and Fall 1973 quarters were used,

: -

= .
—x
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{2) To determine the percentage df ‘students who passed the Electric
Circuits 540-125 course in which mdlnduahzed instruction
was used, camputer grade print out sheets and instructor!'s .
grade books for the Fall,'Winter and Spring quarters of the

,1972-73 schoel year a.'nd'the Fall quarrter of the 1973-7h school

year were used.

U — - ——— e —— ———

(3) To uetermne the percentage of margiffal students who pas§7ed the
Electra.c Circuits 540-125 course using the conventional
lecture method computer grade xfmnt out s;heetsl, prerequ:.s:.te
test results and the mstructor"s' grade books for the Spring
quarter 1972 (day), Sivmer quarter 1972 (daqr and mght), .

Fall quarter 1972 (day), Summer quarter 1973 (night) and
Fall quarter 1973 (mght) were used, L )
(k) To detérmine the percentage of marginal students who passed .
the Electric Circuits\ 5k0-125 cotirse in which individualized
instruction vas used, computer grade print out shects,
prerequisite test results and instructor's grade books for
. Fall, Winter and Snrlng quarters §>£ the 19'72-73 school year
and the Fall quarter of the 1973-7h school year-were used.

(5) To defermine [the mean f:mal exam grades of the conventional
and ind:.vidua]ized instruction sect:.ons of Electric Circuits
540-125 common final examination resulgs of the conventional

" sect:.on of Spring quarter 1972 a.ﬁd individualized instruction

sectn.ons of Fall, Winter, Sprn.ng qua. ters of the 1972-73

school year and Fall 1973 quarter werg_used.

17 .
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(6) To determine if there was a significant difference in the

(1)

" —

frequency of grades obtained in the conventional ap’éi indivicdualized
instriction sections of Electric Circuits 5)40-125, ~compu:ber- )

grade print out sheets for the conventional day sections of - vt

"Fall. i972 and Fall 1973 and individualized instruction sections

of the Fall, Winter, Spring quarters of the 1972-73 and Fall

1973 _quar ter were used,

-~

To determine if there was a significant d:.flerence in the ‘ ) ‘
frequency of grades cbtained by the students who had and did |
not héve ihdividualized instructién in 5h0-i25, computer grade '

-print out sheets vere p}ws:.ca.]_};gnewed, co"xpa.red and traced ‘

for the Fall 1972 and Fall 1973 Cma.rters ‘or both conventlonal

and individualized instruction sections of 5L0-125 and tne- '

Winter 1973 and Winter 197 sections of 540-126. The Winter

1973 section of 5L0-126 was taught using conventional lecture
techniques. The Winter 197k sectior. of 540-126 was taught using N

individualized instruction techniq}xes‘.
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IX, PROCEDURES FCR T'i BATILG DATA

The follomng procedures were used to treat the data for this
research .projects : ' . . ' ,

Hypothesis 1 o

]The difference between the percentage oi‘ students who passed the

indwidua]ized instruction and convent:.onal lecture sections is

|
Zero, : Pp = P .
- , . ;H° 1-e I(individualized
Hyt Pp > P . instruction)
v . X ‘C(conventional lecture) -
g A= 0.05

The z-Test was usét ;.o determine if the percentage.in the
- individualized instruction segtions was significantly higher. The

classes 1;ere considered homogeneous. ‘{‘he critical £ value (ong-tai&l.ed

test) .is 1.6L5, therefore if z >+ 1.6L5 the Ho":_would be reject';ed and

* H, accepted. ‘ {0
o . . :

Rypothesis 2

—

The difference betwepn the percentage of margi. students who

pig 24 e~

‘passed the individuallized instruction and convemtional sections of

.T— -t
) 5h0-3;25 is zero, .'l Hot Pr= B -
) ‘ " He P> P ' ’
A = 0,05 .

The z-Test was used to determine if the percentage in the 7/
individualized instruction sections was significently higher, The
classes were considered homogeneous. The critical z value (one-tailed

test) is 1.6l5, therefore if 7; 1.6 the H, would be rejected and

-

H, accepted, ' o _ ‘

NV
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- The final exam.means of-the :i.nd:.v:.dua.h’.)zed instruction and A

_'1.6!15, therefore if" z > + 1445 the H, would be -rejected and Ha

-

fl‘he Jetter grades could be considered interval data, howeve“r they

: e ( .!H- 20 ot
Hypothesis 3 . . \ ' o 3

convontlonal lccture sections do not differ sigm.i‘:.cantly. 7§
Ho: ?ci = Ic : e . .

SR O 26 T
| | A = 06,05 ( : .. .";"“;x
l'he z table was used for the t-Test because the degries of i‘rcedom .

were larger than 30, The tept scores were interval data and were T ):

normally dlstnbutcd. The €21 z value (or_xe-tailgd test) is ' \‘

accepted, T ' S

Hypothesis | ' N

There is no sigm’.ficam't diffez:ence in the frequency of grades—
obtained in Elfctric Circuits 5L0-125 by the studénts who had
individualized. instruction and those who had the conmventional - -
method of instruction, B, KGI = Gg ' . ] ' D

R T S -

: A'= 0,08 | K .

were not normally d:.stributed tnere.fore the grades were treated as ‘
ordinal data as i‘reguency of _grades. They were arranged in the order
A, B, C, D and no pass. The Chi Square (X?) Test was use.d to
detemﬁne-.i.f there was a significant difference, For a contingency -
table of five rows and two columns, there are four degrees of.fv.‘i"eedmn. .
The critical X2 value s 9.5;9,’ therefore if X2 > 9,19 the Hy would .

L4

be.rejected and H, accepted,
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‘- techniques in Sho-las.

_bgpothes:.s 5 . N

There is no s:Lgmi‘lcant difference in the frequency of grades obta:.ned

in Electrlc Circuits 5h0-126 by the students who had 1nd1v1uua.hzed

/”/Tfnstruculon -and those who were taught by the conventlonal lecture

Bt Gp = Gg
- Hy: 61 # Gg
: K= 0,05 7
. :fhe Jetter grades cot‘lld be conside'reél interval dat;a, however they
were not normally distributed therefore the g{radgs were ;c,réatéd as
ordinal data as /f’requency of grade‘s as in hypothesis lis The Chi
" Square (X°) Test was used to determine if there was a si‘gm'.ficant‘
“difference, The critlcal X value for four degrees oi‘ freedom is
v 9., ‘therefore if X2 > 9.9 the Hj would be regected and. Hy

P

accepbed. The 540-126 grades of the students from both the
individualized instruction and conventional sections of‘Sho-l%S vere
"co:mpare'd. There were two comparisons made, The two Fall 1972,
Sho-125 ;sections w:mt into one Winter :&73 s 5h0-126 sectic;n using
the conventional lectu.re techniques, The two Fall 1973, Sho-125
sections went into one Winter 197L, 5L0~126 section using
individualized :i.nstn;ctioh. The -Wigter 1973 arxd"Spring 1973 quarter
sections of Electric Circuits 5L0-125 were‘not considered in this

- analysis because there was only one section each quarter and it was

" taught using individualized instruction; tMere was no control group.

4
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RESULTS

) MOthesis 1

Table 7 lists the number and percent - of st:udents vwho' have passed _

' the day conventional lécture sections of Eléctric Cixgnits SNBal25

. No. of Siudents Total in » y4 who'
Quarter who Passed Class - Passed
Fall 1970 53 92 57.6
Winter 1971 29 52 55.8
Spri\ng 1971 20 38 52,6
Fall 971 " 63 126 50,0
Winter 1972 ‘ 25 ' sh 46,3
Spring.1972 . = 37 62.1
Fall 1972 22 s - L8.9

* Fall 1973 2 s, 16.3
Total F72 & F173° L7 99 47,47

4

<

<

* The r;sults of each hypothe#is are listed éepa.ra

v

s -

tely.

/
1973 afd Spring 1973 quarters, because the day clas§es used

individualized instruction, JExamination of the pe'rcentage of students

»

1

Table 7

The Mumber and Percentage of Students Who Passed the
Day Sections of Electric Circuits 5L0-125

*Using Conventional lecture Techniques

-

whe passed colunn shows' generally a decrease,
to this is the Spring 1972 quarter, However the Ins.tructor vwho

taught this class ‘gave a higher percentage of D's (15%) when compared

fr

*

4

22

.since the Fall quarter.of 1970. No figusz are gzvén dr the Winter

The only big exception

I~
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VL with the mumber of D's given during the Fall 1971 querter (7%) and -

the Winter 1972 quarter (Op)
~ \

_ Table 8
- N t
. The Number and Percentage of Students Who Passed the

N Day Sections of Electric Circuits 5Lo-125
- ' - ~Using Individualized Instruction

' . No. of Students Total in ' % who
. Quarter vwho Passed Class Pagsed
; Fall 1972 | 28 W7 59.6
Winter 1973 - 3k e 69.1
) Spring 1973 2 I3 5.8
Fall 1973 28 8 8.3
Totals - 1k Q 187 T% .

S_chool year '72-73 and F'73 2z = 2.188*

) " # Significant at the 0,05 level,

— R . . * °
Table 8 lists the number and percentage of students who have
passed the day sections of Electric C rcig’.ts 540-125 usingj
individualized instruction. Individualized instruction was also used

Winter 197L quarter, but time did not permlt tabulation

the percentage figures from Table 7 and Table 8 for the

1972-1 school year and the Fall 1973 quarter’ and testing at the 0,05

significance level, it was found that the percentage of students who

passed the section in which individualized instruction was used was

significantly higher than the percentage of students who passed the

sections in which the ‘conventional lecture methods were used,

-




Wpothesm 2 . . -

N
.

{ -!l‘a'ble 9 lists the number of nmarginal students who ;(\ ssed flectric / 8 '
Circuits 5110-125. of t’pe n.dentni‘n.ed 51 marg:.nal stugents who* tookk ’

" during Spr:.ng 1972 through Fa:l.l 1973, 19 passed,\ Of the n.dentn.f: o

S~

¢ . j r hd
.66 marginal’ students who took the course usikng indi ’dualizgad / -
instruction during the same time period, 29 pass\\ ‘ -i i
! Table 9 <
: ‘ R |
The “Number of Marginal Students who xﬁ( N\
Passed Electric Circuits Sh0-125 * (¥
* " . '
. -l
T ' . No, of ' No, of Mérginal
Quarter . Marginal Students Students who Pas§ed
. ' / , ) N . »
. , . 7 . . 3 ,
Conventional lecture / - . | o
- *
‘ Spring 176 (vey) 18 e 1 |
Summer 1972 (Day) 9 1 ‘ /
Summer 1972 (Night) . 6 2 |
Pall 1972 (Day) - g l /
_ Summer 1973 (Night) N 0 /
- Fall 1973 (Night) L 2 |
Total 51 39 37.?%
. . /
. Individualized Instruction .
: /
Fall 1972 17 7 .
Winter 1973 19 u |
Pt STy 32 5 1
all 1973 ?
—~2 ' . z = 0.?296 ' / :
+ - 7
The percentage of marginal students who passed the individua]ized
instructlon sections is h:wher, however it is not s:Lgm.fn.cantly
;
.e _higher (0. 05 level), Therefore the number of marginal students

L]
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‘who passed were indépendent of the method of instruction used in

Electric Circuits 5L0-125, ’ A
- . ) ) )
Hypothesis 3

Table 10 cor‘nées the final examination grades of thé individualized

-

. [
-instruction sections with the conventional lecture section of rthe -

Spring 3{972 qharter, The convar{ti:ongl lecture sectic;n was considered
the control group, The fihal examination was a problem solving type
examination with a maximum possible total of 200 points., During

the Spring 1973 quarter the examination was changed to a four multiple

" choice answer format.

' Table 10
Comparison of the Final Examination Grades of Electri¢/Circuits
540-125 of the Individualized Instruction Sectiefis with ~
the Conventional lecture Section of Spring 1972 |,

Standard No, of
Quarter Mean Deviation Students z
Conventional Iecture
Spring 1972 132,26 47,78 23
) Individua]izeq Instrugtion .
" Fall 1972 150,57 \ %.37 28 1,657
‘Winter 1973 155.3L . 10 32 2.102,
Spring 1973 260, 75 27.20 2l 2,96
Fall 1973 157,33 30 3.250%

22,69

#Significent at the 0,05 level.

Each individualized instructdon class was compared with the
control class using the t~Test and testing at the 0,05 significance

leyel. The final examination results of all the individualized

3

!
|
z
|
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; instruetion sections were significantly higher than the’convention - !
PR . G . :
(o : i -
_ ( . lecturgy section of the Spring 1972 quarter, i . &
» . . . . .. /:
r o L :
ypothesis h _— . o c e ( .
' L }ble 11 shows the observed frequency of grades obtained in both ‘ (
' the conventional lecture and individualized instruciion sectn.ons N
for the Fall 1972 and Fall 1973 quarters._ . - . '
. N \
: L | : ” Table 11/ .
S g /ﬂ; Observed Frequency of Grades for Convéntional Lecture .
. © and Individualized Instruction Sections of . '
' ; Electric Circuits ;ho-les X\ ’\\ . : o
, ‘ . Conventional Inéividualized . o
Grades Iecture dﬁxstructioﬁ Totals
Fal1 1972 Qm%e{
( '
( A 6 9 15
B 9 16 25
c 6 1 7.
D 1 2 3
No Pass 23 19 L2
. L5 . 7 92
x%= 6.8l6
Fall 1973 Quarter -~ -~ .
A 13 12 25
B 6 ' 1 17 .
c 5 S 10 -
D 1l 0 1
‘No Pass 29 20 L9
5 " 302 .
R ' 12 o3 3090,4’
Using the Chi Squa.re (x2) Test and test.ng at the 0.05 L, -

'signifs.cance level, it was found that du.ring the Fall 1972 and Fall

d 1973 quarters the grades received in Electric Circuits 5L0-126 were . 7

- .

) ~
O ‘ 3& -




v S, . 27
. 3 ¢ . . i g ‘ .
independent of the method of .instruction used.
) Table 12 compq.res the conbmed observed frequenéy of grades-
. Yeceived in the Fai.x. 1972 and F. 13 cinventlonalplect\{re ‘cla,sses

oy

B L)
FY . ~e ¢ . A M R . /

to the frequency of grades received in.the i‘our% indiyiduplized
instruction classes held du.nng the 1972-73 school year and the Fall
arer of .the 1973~7lt school year,

»

Table 12 c.,

* The Observed F&cequeky of the Grades Received in the Two
Conventn.onal Lecture™~Day’ Classes and Four Individualized
* Ipstruction ClassesjHeld During the 1972-73 Sc¢hool Year
" and the Fall Quarter of the 1973-7h School ¥ear

. r
' Conventional Individualized ' L
Grades - Iecture Instruction _Totals -

A 19 Lh . 63
B 15 L9 6l
c 11 16 27
D 2 5 7
No P 52 73 125
99 TIB7 o _ 285

_—

Using the Chi Square (X2) Test and testing at the 0.05
' 4
significance level, it was found that the grades received in
Klectric Circuits 540-125 were independent of the method of

instruction used,

N
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' Eypothesis 5 . ‘ ¢
\ Table/l3 show*: the observed frequency of gradés recelved' in the wlnter

P

S .
1973 quarter Elxc\::c Circuits 5ko-126 conventlonal lecture plass .
of those student

0 had conven&n.onal and :.ndlv:.duahzed instruction * = | !

dura.ng the Fall 1972 qua.rter Electrlc Circults 540-125 day» courses. QYeh

- -

Table 13°

The Oos d Fregeenc) of Grades in the W:Lnter 1973 Quarter
ric Circults” 5h0-126 Conventional lecture Class .
' of those Students who ‘had. Conventional and
Individualized Instruction during the
Fall 1972 Quarter Electric Clrcults
© 5l0-1¢5> Day Cottgses v

'5h0-125 : Sho-les
Grades - Conventional .Individualized
in 540-126  Iecture Instruction

*Significant at the 0,05 level,

Using the Chi Square (X2) Test and testing at the O, 05
- sign:!i‘ica.nce level, 1t was found that during the Winter 1973 Qua.rter
the frequency ‘'of grades received. in the next sequential circuits

™

course, Electrlc Clrqu,ts 540~126, were dependent upon the method of

instruction used in‘the lecture section of circuits 51;0-125 A1l
cf the 12 students from the conventional lecture section pas.,ed.
Many, 11 of 18 of the students from the individualized instructlon

section did not paSo the stcond circuits course -durifg the Winter

< .

32




. L e
,gi;larter‘. Varlables which were not controlled durlng the Fall 1972

Ynd Wg’mt }'\\3 quaf:ters ai‘écted these. results. Tﬁe :Lnstructof-

-
* - who taught tke second 011‘0;‘\11‘[}8 coursey SLo-126, d 3.ng the Winter

quarter }sing conventlonal 1ecture methods was ‘the same :mstructor ' .8
;that' taught the’ 12 students in the conventiondl 1ecture section !
during the Fall quartey. 540125 Gourse. For these 12 students the *
-Winter quarter was just a coptinuat.ion. of the Fall quarter --’same
inetruc r, same- text book a.nd\same nethods, Whereas for the 18
students on'l the Fall individualized instruction section of .Sho-léS
everything was different == ~dn‘.ffez;ent instructor, aott,;'ally usi:ng a
‘text book instead of study guides and dift‘erent method of instruttion.
Of the 11 of 18 studgnts from the individualized instzfuotion_ sextion
that did not pass 540-.26 during the Winter quart'er, six ‘students
ook the 540~126 course during the Spring 1973 quarter and four
stuéentg passed, |

- the Fall 1973 and Winter 197k quarters the instructor

as a moderator variable wWas more controlled, For thie variable

. to be controiled the same instructor should teach both sections of

5k0-125 and the 540~126 class. The instructor who taught the (4
~
second course, 540-126, during the Winter qua.rter using individualized

instruction was not the same ipstructor thet either the comrentional
iecture section or the individualized instruction section had during
the Fall qua.r_-ter. During the Fall qﬁarter each secti)on of the
5L0-125 course had .a-d;i.ffezja'( instructor, .

1Y

Table 1l shows the o,ébserved frequency of grades received in the .
Winter 197k quarter El,ectrlc Circuits 5L0~126 1nd:.viduahzed mstructlon

<
class of those otudents who had conventional and 1nd1v1duahzed
f

: - _(
', 3.)' ) ‘
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. . - ve . AR
instruction during the Fall 1973 Qua,réer Eﬂeq’tric Circuits 540-125

day courses,

‘ e Table lh .
- ' The Observed éque.ncmi‘ Gradds’in the Winter 1974 Quarter Electric
: . Circuits 6 Individualized Instructlon Cilass of thase
" S s w o had the Conventional or Ind:.ndua.g.zed
Instruction during the Fall 1973 Quarter
Electric Circuits 5L0-125 D y Courses

L2 4

SHO125 - 5h01125 o
Grades Conventional Ixzdlnduahzed
in 5)0-126 Iecture Instfuc‘bion

AMOOO\Q

Using the Ch;x Square (X2) 'L’est and testlng at the 0,05
significance level, it wa.z(I found ‘that the grades received in the
next sequential circuits course, 5&0—126 were :mdependent of the

method of instruction used.in the 1ecture section of circu:.ts 5&0-125.
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P
XI. CONCIUSIONS ANDSIGHIFICANCE '

‘.Con&usions, o Y

, .
The major qbjectives of the individualized instruction program
< ¢, -

‘ -
. B . X ,

for the 51107125 course werg to' decrease the student attrition rate

-

d to provide the student with at least the same -backg&oﬁnd for the
. 3 v
518126 course as did the ShO-IZé course taught by the conventional

7" lecture method. The results found under Hypothesis 1 showed that.

the percentage of students who pa§sed the sections in which
individualized instm;ction was u;ed vas si;gniiicant]y.pigher than

the percentage of students who passed the section in which conventional
Jecture xr;ethods were used, Therefore the first objective has been’

achieved, ' 4
The results under Hypotheses 2, L and 5 were used to determine if
the second objective has been.achieyed.. The results under Hypothesis
3 showed that the final examination results of all the-individualized
instruction sections were sigxﬁficant]y higher thafl the conventional
lecture secf:ion of the Spring 1972 quarter. The results under Hypothesis
. b showed the grades received in Electric Circuits 5L40-125 were inde-
pendent ‘of the method‘qf instruction used, The results under
- Hypothesis 5 showed that when the. moderator variable (_instru;:to'rs)
was more controlled, that grades received in the 540-126 course were
independent of the method of instruction used in 540-125, Therefore
the second objective bas been achieved., However there are still
areas that must have further -study. See Further St"{ﬁes section.
During the Spring 197l quarter both the day sections of 5L0-125
and 5h0-126 will continue to use individualized instruction. There

will be very little revision of material for the 540-125 class,

37
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however an attenpt w:.il be' made to nrovide the margln\:.l or weak >

student with more t\..tSrJ.ng help. Addltlonal tapes‘a.nd stuoy ‘guides 4

.be developed for the 5L-126 class, Dur:n.ng the Spring ‘quarter
- the indiwd al:.zed 1)ruf‘tlon pxégram will be further evaluated

a

to determine if it will be cont:mued 1nto the flext school _Yyear 197h- ) ]
7. - Also at this time a departmental decision will be made rega.rging

whether 1nd:.v1dual:.zed 1nstructlon should be extended into’ the third

. circuits course, Electric Circuits 56-127.

- Residual Findings N .f
" The students in the individualized instruction sections of
4 l .
540-125 complete a questionnaire at the end of the qgrﬁer. One of '
“ ’ . . *
the questions is: ’
¥For the next Circuits course; if there were two sections
available, one taught the conventional lecture meihod and
the other section taught using Iam.cou.rses, vhich would you
- take? Conventional method ( ) Minicourses’ ( n
A total of 101 of the 112 students (90.2%) who . completed the

questionnaire answerad liinicourses, - g

Further Studies

) This study only examined the comparisonx of using individualized
instruction and conventional lecture techiniques in the lecture

section of 5L0-125, This school year 1973-7h 1ndivn.duallzed
instruction is being tried in the leciure section of 5h0-126.

similar study should be made for this second circuits course, The

' results of a study of "5ho-126 aliong_uith the results of this study :

on 540-125 would provide a better answer to the question: Should

the third circuits course, 5L0-127, be taught by individualj'.zed




p Al © A ' . . 3 )
instructisn methods similar to those used in Sho-\lzs and 1262 )
“I( " . Further study should be made into the prob]:e‘m found in the
"\ 4 results section of Hypothesis 5, %i‘ what: hz}ppens to ~a student in a
course that runs- sequential quafters if he is in an, individualized
.. \ instruction section one’ quarter and a conventional lécture section
the next. Even thoﬁgl:: individualized inst;uction helps the student
P to pass the fi.rst course, dogs it maJ-:e hin a weaker' studeny in the / C
fdl;l.owing course?

14

The results listed under Rypothesis. 2 showed that:there was

~

no si‘gx{iiic‘aht' difference in the percentage. of marginal students
who p'assed. the ipdividualized ‘instruction or conventional l::cture
sections of 5116-125. Cne of the reasons for trying individualized
' " instruction was to help the marginal student. Further study should
‘o ' be made 6\ this area. Should the individualized instructioﬁ material
bg improved? Should the methodd of usiné the materials be changed?
™ Is-the test used to determine the marginal students a valid “one?
\ The attrition rate has significantly .decreased in the i
individualized instruction sections of 540-125, however it is still
high (L0Z). Fuwrther stu;i:{ should be made Tabout,,the students who ‘
do not pass the course. For example, if it is found that most of the L
students that do not pass S.rho-l25 also do not pass their other courses, 1
then further improvement of 540-125 may be just :;‘wa;ste of time and
“money. The whole program or smmething else x;xgst be changed.
There has been no experirﬁ@nting :m the night sections of Electric
Circuits. Some problems are comraon between beoth day and night, so
individualized instruction may help. FHowever trying to use :i.ndividualizaqk

instruction at night would present'x_nany_ problems also., This is an

l} L4
W .

\
‘
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area that requires further study,
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) "~ APPENMIX -- Forrmlas and Computations of Research Results
]
' ( Hypothesis 1 Hy: Pp=Pg ' .
. ° Ha:l PI > Pc
oA = 0,05 eritical z s 1.6L5
| \ C %JXA= 0.6096 2
Pp-B Po . L7 . 0747 .-
l/ 2 = - — 99 , A
5a _ .
np ¥ ong P . L+ h7-05629
’ 67T+ 95 /99 :
\ Q= 1~p= 1~ 0.5
\ = 0,437
nI -~ 187.
- 99
0.6096 - 0.L4747 o
2 -
) J (0.5629)(0.1372) 0,260
‘ s 2,188
Hypothesis 2 Hys Py = PC
Ba: PI > Pc ) &
A = 0,05 critical z value is 1.6L5
' F'pr _ 29 _ o0.l39
- I-= = Ve
ey ,
- e e e e e e . e . ._},:3-" L . -
.. Py - P, | Pg= BI= 0.3725
Bq b : P- 2% 19_ 0,4103
ny + ng ' 66 + 51 .
Q:1-P= 0,5897
oy 66 ngF 51
!/
. 2 - Ooh39h b 003725 —
N (0.1203)(0.5897) | 0.2h19"
66 51
42




Hypothesis 3 Hys 3(1 = ic
. H: X1> X _
‘ oA =0.05 ' critical z value is 1.6L45

af = ny+ ng -2 30
. use z table

Fall 1972 z ,50.51* 132.26 - L.6k5
: - (£L31)? 4 @38
> % 3
I
, 8 &z‘;ﬁ‘f\l + 4q4.s¢
(¢ : v
Spring 1973 z‘q - 10,75 ~(32.26 - 2.498
¢ 2. )
: @120V, 4q.25%
R . X 4
R
‘ ’Fa.ll 1973 z 161,33 —'137,20 3.250

’ 2.2.68* Y
? -1 4+-94,28%"
- 30
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Hypothesis L

Fall 1972

£y see Table 11 /

_ Calculation of x°s

Cell
A Conv.
Indiv,
B COIW.
Indiv,
c COIW.
Indiv,
D COnV.
. Indiv,
No) Conv,
Pass{ Indiv.

, Fall 1973
fo see Table 11

Calculation of X°:

Cell

A COIW. .
Indiv,

B Conv,
Indiv,

c Comr.
Indiv,

D Como
Indiv,

No) Conv.
Indiv,

7

GSNHHO\B:\O\OO\OH

B{BOH\rx‘J\bO\gSOH

/.
/

fo: Grades Conv,

T

t |

af = (5 - 1)(2 - 1)
=h

critical X2 value
is 9.9

Indiv. Total

- 1.7 .15
12,8 | 25

, ‘306 \" 7
1.5 3
2L.L b2

\ e P e
FOoOViinos o 3w
3

Lyt Grades  Conv,
A - 13,2

c

»
giu
o
w

)
w

u7 | 92

2
(£4-fe)
fe
0,231
0.219 .
0.839
0. 808
1,988
lo 878
0.167
0,167
0.280
0.269

r I

Indiv., Total
11.8 25
8 17
h.7 10
0.5 1
235 - <l

HRo

Ed

=
° F\.»QH
N
' 'A
\.')CDOO’-b
e o o o $
QH:
o

6\»)
[ )
ViV w O o N

[Z]

W RO oo
Vi =3 W

vy

wwooo

P8y
Ku

wo .

(fn-fe)2
e
0.003
0.0034
1,000
1.125
0.0169
0.0191
0.50
C.50
0.3h6
0,391




Comparison of the freaquency of g
lectures and individualized instri
school year and the Fall 1973 qu;

rades for the total gonventional
iction day classes for the 1972-73
arters - )

Grades Conv, Indiv, Total
A, 21. 8 hi2 - 63

.f.‘o sce '.Pable 12 i‘e:
|
!
Calculation of X2: -
(?ell £, . i‘e
A Conv, 19 21,8
Indiv, Ll .2
B Comr. 15 22.2
Indiv, ko 11,8
¢ Conv. 11 . - 9.3
IndiV. 16 1707
D Conv. ' 2 2oh
Indivﬂ‘ 5 ) hoé
No) Gonv. 52 L3.3
Pass} Indiv. 73’\ 81.7
. ‘ \\\
A '
N
Hypothesis 5 Hy: G =Gg
na’ GI # GC
&: 0005
Winter 1973 5L0-1%
L, see Table 13" Fo: °
<
45

'B 22,2 43,8 6L
c s » 943 17.7 27
'D 2.1 L.6 -1
No Pass 3.3 81,7 125
%9 167" 206
(£-£0)°
(fo"fe) fe |
"208 0.360
2.8 0.190
“702 20335
Te2 7 1,240
1.7 " 0,311
-1,7 0.163
"ooh 00067
O,L 0,035
8.7 1,748
"'8.7' 00926
Fal 7375
, af = L4 2
eritical X™ valu
is 9.k9 '

Grades ‘Conv. ~ Indive  Total

A 3.6 - S 9

B 1.2 1.8 3

c 2.8 he2 7
‘D 0 0 0
No Pass Lh.L 6.6 1
12 8 30
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' Pass

Caleulation of X2:

QH

Cell.

H
(o]

Indiv,

'convo N

Indiv, ,

c como
Indiv,

D como
Indiv,

No) Conv,
%ﬁ}lMﬁ.

A Conv,
B

W

’:OOOI\)U‘U\)!—'\»O\
O\JZ‘OOFM s
N COON SO

Winter 1974 5L0-126
¥, see Table 1l fe?

%hu%mndX%

&
B
OH)
&

O=NONO\ON
e ¢ e o

L)

~w N ono

o
o
§
[ ]
Lo
WO RDHOOAN ®

MM.OOO

%%Cmm

46

[ ]
O\

: (£,-£0)2
.
(£-fe) 1e
2. 1.6d
"'2.& 10067
‘0.2 ‘0.033 ¢
0.2 0,022
2.2 10729
=2.2 1,152
0 0
0 o .
~Lb 4,400,
h.hy 2,933
$ 12.9%

- Grades Cénw. Indiv, iotal

A 6.1 6.9 13
B 6.6 7.k 1
c 0.5 0.5 1
b 0.5 0,5 1
No Pass 2.3 2.7 5
! 16 . 18 35
(£-£,)?
(fo-fe) fe
1.9 04592
4 “'109 0.523
~0.6 0.0545
0.6 0.0486
-0.5 0,500
0.5 0.500
-'-005 - 3.533 <7 ’ e
0,5 0,500
-0,3 0.0391
0.3 0.0333
g' 3.2905
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